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ABSTRACT 

Pilcher plant bogs require frecjuent (ires to pre\'ent encrc^achment of woody vegetation. Uitle inlor 
mation is available on the relative etleciix^eness (d growing-season burns lor maintaining |')lant com- 
munitiesin bogsand reducing wood} encroacliment. In this study, the el iects ol growing-season and 
dormant-season burns on plain communities were assessed in two piicher-plam bogs on the Reason 
Ridge Militai')' Reser\'aiion in western Louisiana. Measurements were collected e\’ery incmth Irom 
March through November Ibdh and liann March through October 19^^7. Floristic comptxsition and 
forb and woody plant density were determined in both bogs. Both bogs had been burned on 3-year 
rotations in the dormant season lor approximate!}’ 20 }’cars. One bog. hereal ter Camel lower bog. w'as 
burned during the dormant season in IX'cember 1993 and is aj'iproximately 0.8 hectare (ha). I’lie 
other bog, \Voodpecker bog, was burned during the growing season in August 1996 and is approxi- 
mately 0.7 ha. Over both }^ears. we lound 98 plant species in both bogs together with 94 ol the 98 
species in Conel lower bog and 90 ol the 98 species in Wood pec her bog. No species were eliminated 
from either bog after the fires. In additiem. all species that were present al ter the growing season lire 
in \Vc)Oci pecker bog had been present belore the 1 ire. 1 lowever, several species were much tri('>re abun- 
dant after the lire than before the lire. The stud\' also caaitains comments on the occurrence ol se\’- 



eral rare and interesting species etuaniniered dtiring this stud}' including Sabine conel K'lwer {Ruch 
hcchia scahri/olia), Texas pipew’ort {liriectiuEw icxcnsc), Red-top panicum {Panic urn ri^^idulum van 
cofnhsii). Slender panicum iPiinicum tenerunt). Beakrush {Rhyne hospora t halLnm'cphci Ui ), 
Drummond's yellow-ey'cd grass (AT'ri.s tlrumuituit/i / j, and Rough-lea\’ed }’ellow-e}’cd grass {Xyris 
scahri/olia). 



RLSL'MF.N 

Las turberas ree|uieren I recuentes luegc'is [^ara e\'iiar la iin asion de vegetacion lenosa. Esta disponible 
poca informacion sobre la relat i\’a elect i\'kl ad de I os luegos en la epoca de crecimienio para mantener 
las comunidades vegetales en turberas y reducii' la inwtsion de vegetacion lenosa. Fm esteestudio, se 
evaluaron los elecios de las c|ucmas en la esiacion ile crecimiento }' en la epoca de parada de 
comunidades vegetales en dos turberas en la Reserva Reason Ridge Military en el oeste de Louisiana. 
Las medidas se tomaron todos los mesesde marzc') a nox’iembre de 1996 v de marzo a octubre de 1997. 
Se determino la composicion floristica y densiilad de hierbas }’ plantas lenosas en ambas turberas. 
Ambas turberas han sielo quemadas en roiaciones de tres anos en la estacion de parada durante unos 
20 anos. Una turbera. concretamente la Conel lower, se c|uemo en diciembre de 1993 y tiene 
aprcvximadamente 0.8 hectareas (ha). La otra, Woodpecker, se C|uemo durante la esiacion de 
crecimiento en agosto de 1996 y tiene aproximadamente 0.7 ha. I3uranie am bos anos, encontramos 
98 especies en ambas turberas junto con 94 de las 98 csjx'cics en la turbera Conel lower y 90 de las 98 
especies en la turbera Woodpecker. Ninguna especie lue eliminada de las turberas despues de los 
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lucgos. Adi'inas, t(xia^ las cspccics quc cstaban prcscntcs despucs del iuege^ cn la esiacion do 
crccimicntocn la (urhera Wi'hkI pecker cstaban presenies antes lIcI I iiegcx >in einb<\rgo. \'arias es|X"cies 
eran inueho mas abuiulantes despiies del liieg(Ujue antes. Id estiidio tand>ien eont iene coinentarios 
sobe la preseneia ele \'arias esj^eeies raras e interesanies eneont rad a.s durante este esi udio inelipen do 
Ruclhcihiii sciihf i/oIicL lirioc d uh)n (cxcnst\ Ptinicum riy^Ul u I urn \'ar. I\iniium Icnci'um. 

Rhyiii /i(rs/>or(t i hciliir()( cphtiLi, Xyi is d runimonJi i, y .\yris si (dui/(diu. 



INTRelldUc: noN 



rircher plant bogs arc unique ecosystems lound in the southeastern United 
Stares. In western Louisiana, they occur in Beaurcgtird, Natchitoches, Rapides, 
Sabine and Vernon parishes (Allen et al. 1088; Ciorrell (srCorrell 1072.) Similar 
pitcher plant bogs can be lound in adjacent counties in Last Texas as well as 
areasin southeast Louisiana and eastward toGeorgia and Llorida(Folkertsl082; 




Nixon Nr Ward 108('>). Pitcher plant bogs typically contain saturated 
underlain b)’ an imperedous sandsttme or clay layer. Water that percolates 
through the sandy soil and reaches the impervic^us layer seeps to the surlaee. 
Mudstone I rom the Catahoula Fmariation usual ly lorms the impermcal^le la\’cr 
in bogs in the Peasem Ridge area (Hart Nr Lester 1003). 

Pitcher plant bogs are declining in quantity and quality throughout their 
range. Approximately 07%ol pitcher plant bogs have been destroyed or severely 
altered since Luropcan settlement (Lolkerts 1082). Public lands are virtually 
the only areas that this ecosystem can be managed ellectivcK'. Pitcher plant 



bogs rec|uire I rec|uent 1 ires to prevent w 




<erts 1082). The 



absence (d lire results in eventual elimination of bog species (Folkerts 1082). 
Until recenti)’, the I loraoi pitcher plant bogs was relatively unknown and little 
inlormation is available on the relative el leetivcnessol lire lor maintaining plant 
communities in bogs and reducing woody encroachment (Barker Nr William- 



son 1088). Krai (1055), MacRobert 




,1000,1001,1002,1003). 



ing-season burns on 




and Nixon and Ward (108(')) have recently conducted valuable research on the 

J 

I loristics ot bogs in this region, but inlormation is scarce on the el lects of grow- 

gs in the West Gull Coast Plain. This project 
rs the el lects on vegetation ol a growing season I ire on a pitcher plant bog 
compared to a bog burned during the dormant season. We will also comment 
on several rare and interesting plants encountered during our study. 



STUDY SITL 








The study area was located on Peason Ridge ol the Fort Polk Military Reserva- 
tion at 31 2()' 05"N 93° 17' 00"W. 1 he area surrounding the study sites is an open, 
sandy longleal pine lorest with gently rolling hillsand isdominated by herba- 
ceous vegetation in the under story. The two bogs, herealter W'oodpecker bog 
anti Cone! lower bog, are located approximate!}' 100 m apart and are separated 
by a narrow upland longleal ridge. They are both open and relatively Hat (2% 
slope) witha lew scattered old growth longleal pinesand areeoin posed mainly 
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ol herbaceous vegetation with a lew scattered small trees, shrubs, and vines. A 
small creek runs along the eastern side ol both ol the bogs. Both bogs were vis- 



ited monthly from March through November 1996 and from March through 
October of 1997. The two bogs were chosen because ol their close proximity, 
similar slope and aspect, and because no bog lloristic studies have been con- 
ducted on Reason Ridge. The nearest study conducted on bogs was 20 km to 
the northeast ol the studv site in the Kisatchie District ol the Kisatchie Na- 



tional Forest (MacRoberts & MacRoberts 1988.) Woodpecker bog is approxi- 
mately 0.7 ha, and Conel lower bog is approximately 0.8 ha. Ten I x 1 m plots 
were spaced in a random pattern in each of the bogs (Fig. 1). fierbaceous and 
woody plant measurements were collected in each ol the ten plots. Measure- 
ments included species frequency ol occurrence and density. 

Five 5 X 5 m randomly selected quadrates were also used to measure woody 
stem density in Woodpecker bog (Fig. 1). Measurements of woody stems were 
collected in May of 1996 before the summer burn and again in Mayol 1998 alter 
the burn to al low for a lul 1 growing season. Woody stems over 1 m tal 1 were also 
counted to record the number ol mature plants. The growing-season burn in 
Wbod pecker bog wasconducted on 20 August 1996 in the al ternoon with south- 
erly winds and was eflective in completely eliminating most herbaceous and 
leafy material. Conef lower bog was burned in December 1995. 

We follow MacRoberts (1989) and Allen (1992) lor scientific nomenclature. 
Voucher specimens for some species were deposited at the University of Louisi- 
ana-Monroe and the Botanical Research Institute of Texas (BRIT). 



RHSUITS AND DISCUSSION 



Burn Affects 

We recorded a total ol 98 species in both bogs, 94 species in Conef lower bog 
and 90 species in Woodpecker bog. In Table 1, we list the species present in both 
bogs; “C” indicates species found only in Conel lower bog, “W” indicates species 
found only in Woodpecker bog, no letter indicates a species that was lound in 
both bogs. White-topped sedge (Dichromena latifolia), Red milkweed {Asci- 
epias rubra), and Longleal milkweed (Asclepias longifolia) were the only spe- 
cies found exclusively in Coneflower bog. Species more abundant in Conel lower 
bog were Bog-buttons {Lachnocciulon anceps). Drum heads (Polygala cruciata). 



and Sabine coneflower (Rmlbcckia scabrifolia). Texas pipewort (Eriocaulon 
texense). Narrow leaved-sunt lower (Hdianthus angustijoliiis), and Rough- 
leaved yellow-eyed grass (Xyris scabrifolia), and red-top panicum (Pauiatm 
rigid ulu m var. comlisi i ) were the only species found exclusively in Woodpecker 
bog. In addition. Rose pogonia (Pogonia ophioglossiodcs) and Meadow beauty 
(Rhexia peliolata) were much more abundant in Woodpecker bog (Table 2). 

Several species numbers were significantly aflcctcd by each of the burn 
treatnients (Table 2). Pitcher plant (Sarracenia alala) numbers were similar 
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5 X 5 m plots 



Fig. 1 . Plot locations in both bogs. 



before and al ter the growing-season burn. Before the l ire, a total of 3b2 phyllo- 
elia were present in the ten one meter plots. One month al ter the fire, 383 phyl- 
lodia were counted, and i n the next greawi ng season, 395 ph)’l lodia were present. 
This burn maintained the number ol individuals present, contrary to the find- 
ings ol Barker and Williamson 1988. They indieated a 24% inerease in the num- 
ber ol ph\’l lodia present in the growing seasc>n al ter a winter lire. A 3% inerease 
in the number ol phyllodia occurred in Woodpecker bog al ter this burn. I low- 
ever, in C.onel lower bog, 463 phyllodia were |')resent in the ten plots immedi- 
ately al ter the lire and only 321 phyllodia were present the next growing sea- 
son representing a 31% decrease in the number ol phylltxlia present between 



subsec|uent growing seasons. This decrease in ph\ llodia appears to be due to 



1 tic ret 




competition I rom other vegetation that returned al ter the fire. 



Our study and previous studies suggest I recjiient I i res are necessary to main- 
tain tlie density ol certain species o\'er time. Barker and Williamson (.1988) 
indicated an annual decay rate of 3(V,T in Sarrciccniu alcila phylkxlia in an un- 
burned bog in .St. 'I'ammany Parish, Louisiana. At this rate of decay, iiitcher plants 
w'ould lose 95% ol t hei r lol iage i n on 1 y 9 years ( Barker & Wi 1 1 iamson 1988). Bog 
buttons (Hrioanili^n chwin^uhirc) displayed similar results in our study. We 
lound 41 plants beloi'e the growing-season burn and 40 plants alter the burn. 
1 lowevcr, in Conel lower bog, thisspeciesdeclined 59t\), from 51 to 21, in just one 
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Tabif l.Taxa present in both bogs. 

Lycopodiaceace — Lycopodium oppressum 
(Cliapm.) Lloyd & Underw.; Lycopodium 
corolinianum L. 

Osmundaceae — Osmunda cinnomomea L. 
Pinaceae — Pinus palustris P.MWl.] Pinus toeda L. 
Amaryllidaceae — Plypoxis rigida Chapni. 
Burmanniaceae — Burmonnio capilolo (Walt.) 

Mart. 

Cyperaceae — Carexgloucescens PWcDichromenu 
lotifolia Baldw. ex. FIL, (C); I leochiiris 
tuberculosa (Michx.) Roem. & Schult.; f uitena 
squarroso Michx.; Rhynchospora chalaro 
cephola Fern. & Gale; Rhyncospora gracilenta 
A. Gray; Rhynchospora oligantha A. Gray; 
Rhynchospora plumosa Ell.; Rhynchospora 
rariflora (Michx.) PWcScleria reticularis Michx. 
Eriocaulaceae — Eriocaulon decanquiare L.; 
Lriocaulon texense, (W) Koe\n.: LachnoLOulon 
Linceps (Walt.) Morong. 

Juncaceae — Juncus scirpoldes Lafn.; luncus 
trigonocarpus Steud. 

Liliaceae — Aletrlsaurea\Nd\[.:Smilax laurifolia L. 
Orchidaceae — Calpogon tuberosus (L.) B.s.R; 
Pogonia ophioglossoides (L.) Jus5.;Sp/r(/nr/7es 
cernua (L.) L.G. Rich. 

Poaceae- -A/Wropogo/] gyrans Ashe; Antha 
enantia rula (Ell.) Schu\l.;Anthoenantia villosa 
(Micl^x.) Qesuy.; Aristida palustris (Chapm.) 
Vasey; Eraqrostis refracta (Muhl.) Scritan.; 
Muhlenberqia capillaris (Lam.) l\'\n.:Panicum 
dichotomum LiPanicum ensifolium Bakiw.ex. 
Ell.; Panicum rigidulum Nees. var. coml)sli 
(Scribn. & Ball), (W); Panicum scabdust ulum 
Eli.; Panicum tenerum Beyr.; Panicum 
verrucosum MuhL; Panicum virgalum L.; 
Paspalum floridanum Michx.: Schizachyrium 
scoparium (Michx.) Nash; Schizachyrium 
tenerum Nees; Tridens ombiguus (Ell.) 
Schultes. 

Xyridaceae — Xyris ambigua Bey.ex. Kunth.; Xyris 
baldwiniana Schultes; Xyris drummondii 
Mairne;Xyns scabrifolia Harper, (W). 
Aceraceae — Acer rubrum L. 

Anacardiaceae — Toxicodendron vernix (L.) 
Kunlze. 



Aplaceae-- Erynqium integrifolium Walt.; 
Oxypolis rigidio! (L.) Rdt:Ptlimnium costatum 
(Ell.) RaF 

Aquifoliaceace — Ilex coriacea (Pursh.) Chapm. 
Asclepiaceae — Asclepias longifolia Michx. ,(C).; 
Asclepias rubra L., (C). 

Asteraceae — Aster dumosus L.; Cacalia ovaia 
Walt.; Chaptalia tomentosa Vent.; Coreopsis 
lifiifolia Nutt.; Eupatoiium leucolepsis (DC.) 
Torrey & Gray; Eupatorium rotundifolium L.; 
Helianthus angustifolius L., (W); IReterolheca 
graminifolia (Michx.) Shinners; Liatris 
pynchostachya Michx.; Marshallia tenui folia 
Raf.; Rudbeckia scabrifolia Brown. 
Campanulaceae — Lobelia reverchonii B.L. 
Turner 

Caprifoliaceae —Viburnum nudum L. 
Clusiaceae — Hypericum galioides Lam.; Hyped 
cum hypericoides (L.) Crantz; /Typer/cum stans 
(Michx.) Adams & Robson. 

Droseraceae — Drosera capillaris Poir. 
Ericaceae — Vaccinia m corymbosa l_. 
Euphorbiaceae — Crotonopsis elliptica Willd. 
Gentianaceae— Barton/a poniculata (Michx.) 

Muhl.; Sobatia gentianoides Ell. 

Lamiaceae — Scutellaria integrifolia L. 
Lentibulariaceae — Pinguicula pumila Michx.; 
U (f icu la ria cornu t a Michx.; Ut ric u I uric i 
SLibulato L. 



Loganiaceae — Cynoctonum sessilifolium (Walt.) 
St. Hil. 

Magnoliaceae — Magnolia virginiana L. 

Melastomataceae —Rhexia lutea Walt.; Rhexia 
mariana L.; Rhexia petiolata Walt. 

Myricaceae — Myrica cerifera L.; Myrica 
heterophylla RaF 

Nyssaceae — Nyssa sylvatica Marsh. 

Onagraceae — Ludwigia hirtella RaF 

Polygalaceae — Polygala cruciata L.; Polygala 
fumosa Ell. 



Rosaceae — Aronia arbutifolia (L.) Pers. 
Sarraceniaceae — Sarracenia alata Wood. 
Scrophulariaceae — Agalinis purpurea (L.) Penn.; 
Grodola pHosa Michx. 

I 

Violaceae —Viola primulifolia L. 
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Tabu 2. Species sibiniliCtinliy affec ted ()y lii 
her 19 ^^5. 


e treatrnents 


. ' Cunef owei 


l )oc) vv 


as luirned 


in Decern- 


Species 






Number of stems 








Woodpecker bog 
Pre-burn (96) Post-burn (97) 


% Change 


1996 


Coneflower bog* 

1997 % Change 


Siiruia-'nici cilala 


39.^ 


3 9 S 


<1 


46 3 


321 


-3 1 


Aletris ourca 


2 


13 


5 S 0 


3 


12 


300 


Cofcopsis lini folia 


1 


18 


1 /oo 


21 


1 


95 


Diosara capillcnis 


* 


35 


1 650 


19 


6 


68 


[noun lion clacanqulafc 


41 


40 


- < 1 


51 


21 


SO 


Lycopodium caroliniiiniim 


9 


42 


3c7 


26 


1 79 


588 


Marshallia tenui folia 




132 


3200 


104 


1 1 


89 


Mil! cola sessilifoliii 


0 


27 


- 


* 


6 


500 


Pogonia ophioqlo'^siodes 


6 


S4 


8(J0 


1 


5 


■too 


Polygala ( rudafa 


1 


27 


2o00 


1 1 


/ 


36 


Polygala lamosa 


■) 

ft — 


V/ 


1 :/50 


0 


1 6 




Rhexia pctlolala 


14 


85 


507 


1 

A 


6 


.^OO 


Viola pilmulilolia 


0 


14 




23 


12 


-48 


Xyns ambigua 


/ 

/ 


21 


200 


3 


5 


67 


Xyns baldvviniana 


3 0 


151 


403 


1 IS 


97 


IS 


Xyris drummondli 


2 


20 


900 


0 


1 




Xyris scabrifolia 


1 


9 


800 


0 


0 





growing season. Pitcher plants and hog buttons appear to require I requent I ires 
to maintain their presence. 



Other species that also 




al ter lire and declined alter 



one growing season were Colie root {Alch is ciuira). Cvnoclonuni scssi/oliiim, 
milkworts {PolvgciUi c riicicitu and PoIygLila ramosa). Rose pogonia iPogonia 
ophioglossiodcs). Meadow' beauty (R/u'.viu pet iolata), and Primrose-leave violet 
(Violet prinnilij(dici) (Table 2). Unlike these species. Club moss (Lvcopodittni 
curolinidiht) continued to increase a \ear alter the (.lormant-season burn. The 

J 

number ot stems continued to increase, Iroin to 17b. a vear al ter the dor- 

/ 

mant-season burn in Conel lower bog. Perhaps this merss-like prostrate species 
requires more than one growing season to ma.ximize the number of reproduc- 
tive shoots that it produces. 

The total number ol w'oocK’ stems increas 




'owi nti-season burn, 
however, w'oody stems greater than one meter tall decreased. (See Table 3 loi‘ 
woody stem counts belore and alter the grcTwdng-seascTn lire.) This increa.se in 
stems al ter the lire can be attributed to the large number of root sprouts from 
the base ctI the small hardwood trees, shrubs, and \'ines. Several small stems 
replaced one large stem that had been top killed by the lire. However, man)' 
shrubs were complete!)' killed by the lire wdth no root sprouting. Sweet bav 
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TABLt 3. Woody stem totals in the five 5 x 5 m plots in Woodpecker Bog. 



Species 




Total number of stems 


Stems over 1 meter tall 


Pre-burn 


Post-burn 


% Change 


Pre-burn 


Post-burn 


% Change 


Afonlo arbutifolia 


6 




41 


583 


1 


2 


100 


Mognolio virginiana 


20 




17 


-15 


1 1 


7 


-36 


Myrica cerifero 


1 1 




14 


27 


1 


1 


0 


Myrica heterophylla 


327 




359 


10 


83 


25 


-70 


Nyssa sylvaiica 


5 




13 


160 


2 


3 


50 


Pinus palustris 


1 




1 


0 


1 


1 


0 


Pinus taeda 


7 




6 


-14 


6 


6 


0 


Rhus vernix 


0 




6 


— 


0 


3 


— 


Smilax laurifolia 


7 




39 


457 


5 


39 


680 


Vaccinium corymbosa 


0 




6 


— 


0 


4 


- 


Total stems 


384 




502 


31 


1 10 


91 


-17 



(Mcignoliu virginiana) and Loblolly pine (Pinus tacda) were the only species 
that decreased al ter the fire. In addition, Poison sumac (Rhus vernix) and Blue- 
berry (Vucci corymbosum) were not present in the plots before the lire, but 
six plants of each species were found in the plots after the fire. 

Species Encountered 

Rudbcckia scabrijolia was common in the wetter areas of both bogs. This site is 
the northernmost record lor this species. MacRoberts and MacRoberts (1993) 
did not record this species in Natchitoches Parish and did not find it in their 
study sites in the Kisatchie National Forest (MacRoberts & MacRoberts 1988, 
1990, 1991, 1992). However, our study site is only 2.5 kilometers south of the 
Natchitoches Parish line suggesting Rudbeckia scabrifoiia could be found in 
this parish and elsewhere on Peason Ridge. 

Hriocaulon texense was frequent in Woodpecker bog, but not present in 
Coneflower bog. This plant was the only species that was lound commonly in 
one bog and was absent in the other. This occurrence could also be the north- 
ernmost location for thisspecies. MacRobertsand MacRoberts(1993) noted that 
they did not find this species in the Kisatchie District of the Kisatchie National 
Forest. The location of thisspecies is approximately 20 kilometers north of any 
other known location. 

Pcinicum rigiduluni var. combsii was very uncommon in Woodpecker bog 
with only two small clumps lound, and it was completely absent Irom Cone- 
flower bog. This occurrence is only the second record for this distinctive vari- 
ety in l.ouisiana (Allen 1992). 

Panicum tencrum was common in both bogs. This plant was not lound on 
Peason Ridge in a floristic survey (Hart & Lester 1993) and is rare in bogs and 
flatwoods in the southern part of the state (Allen 1992). 
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Rhyiu'hosiMU'cU'hciluroccphulLi wasabuiidant in both bogs. MacRobcrtsand 
MacRobcrts Udd3) lound this species in two bogs in the Kisatehie District and 



one bog in the \vrnon District. They sugj 




at this species could be more 



common than previously believed. We have seen this species quite commonK' 
in many bogs on Fort Polk and on Reason Ridge. 

Xyi'is clnnnnuujilii vvaseomtmm in wet, bare ground in both bogs as well 
as many other bogs on Reason Ridge and Fort Folk. This species seems to be 
more common than previously documented. 

Xyris saihri/olici increased drastically alter the grow'ing season burn. We 
ound 1 stem in our plots and three stems outside the plots belore the burn. Al- 
ter the burn, we found T stems in our plots and bO stems outside the plots. 
GodI re\' and Wooten (lQ7d) sueeest that this is the rarest entitv ol Xvri.s' in the 




southeastern United .States, known only Irom Florida and Georgia. It is pos- 
sible that this species could be more common than previousi)’ thought. In ad- 
dition, it has been lound recently in ,se\'eral locations on Fort Rol k (,1 lart & Lester 
1W)3). 

this study was to collect observational data belore and alter 
pi'cseribed lires in two pitcher plant bogs. Although it would have been opti- 
mal to collect data in many bogs over several years burned in dillercnt growing 

s and other duties prevented such a comprehensive 
stud)'. Based on data eol lected through observations over two growing sea.sons, 
we eonelude numerous bog species respond drastically to lire. The lile history 
and habits ol those species suggest Irequent burns may be neeessar\- to main- 
tain the unique bog ecosystem. Vv'e predict luture lire ecology studies w’ill fui‘- 
ther support the neeessar)' role ol lire in the bog ecosystem. 



seasons, 




ackn(,')\\'i.ldgmi:nts 




uate en- 
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